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Temperature Dependence of 
Transcription Initiation in Archaea
Background
• Mechanism of  Transcription(Txn) is similar in arhaea and 
eukaryote
• Two Transcription Factor Bs (TFB1 and TFB2) in 
Pyrococcus furiosus
• in vivo, mRNA level of TFB2 increases during heat-shock 
response
• Transcription factor E (TFE) stabilizes the pre-initiation 
complex (PIC)
Transcription Initiation
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Protein sequence alignment of  TFB1 and TFB2 in Pyrococcus furiosus and TFIIB in Yeast and Human
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TFB2 structure
Hypothesis
1. TFB2 protein is involved in heat-shock response.
=>enhance heat-shock promoter transcription 	
activity in 
higher temperature.
Transcription Assay
Cocktail+TBP+TFB
RNAP+DNA
20min 65C
NTP 1ul
20min 65C
12.5ul stop buffer
3min 95C
load 1ul
Promoters
Promoter
Transcript 
size (nt)
Pf1602 Tm-independent 37
Pf1616 Heat-shock 128
37nt
70nt
Pf1602
 (Tm-independent promoter)
37nt
70nt
Pf1616
 (Heat-Shock promoter)
Hypothesis
2.  TFE stabilizes the pre-initiation complex. 
=>increase TFB2 transcription activity 
37nt
70nt
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Transcription activity comparison
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Transcription activity comparison
Conclusion
 When TFE is absent.
1. TFB1 transcription activities are stronger than TFB2 in all Tm
2. TFB2 transcription activities increase more through Tm with heat-
shock promoters
When TFE is present
1. TFB1 transcription activities are slightly increased. Most TFB2 
transcription activities are increased more in 65-75C.
=>make TFB2 acts more similar to TFB1
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